15 16 17 2 Abbreviations: 18 DH, dehydratase; D-EHA, D-erythro-3-hydroxyaspartate; D-THA, D-threo-3-hydroxyaspartate; 19 EAATs, excitatory amino-acid transporters; L-EHA, L-erythro-3-hydroxyaspartate; L-THA, L-threo-3-20 hydroxyaspartate; MALDI-TOF-MS, matrix-assisted laser desorption/ionization time-of-flight mass 21 spectrometry; NADH, nicotinamide adenine dinucleotide; NMDA, N-methyl-D-aspartate; PAGE, 22 polyacrylamide gel electrophoresis; PCR, polymerase chain reaction; PLP, pyridoxal 5'-phosphate; 23 SDS, sodium dodecyl sulfate; TLC, thin layer chromatography. 24 25 3 Abstract 26 An enzyme catalyzing the ammonia-lyase reaction for the conversion of D-erythro-3-27 hydroxyaspartate to oxalacetate was purified from the cell-free extract of a soil-isolated 28 bacterium Pseudomonas sp. N99. The enzyme exhibited ammonia-lyase activity toward L-threo-29 3-hydroxyaspartate and D-erythro-3-hydroxyaspartate, but not toward other 3-30 hydroxyaspartate isomers. The deduced amino acid sequence of the enzyme, which 31 belongs to the serine/threonine dehydratase family, shows similarity to the 32 sequence of L-threo-3-hydroxyaspartate ammonia-lyase (EC 4.3.1.16) from 33 P Pseudom onas sp. T62 (74%) and Saccharom yces cerevisiae (64%) and serine 34
the BamHI sites). The PCR was performed using KOD FX Neo (Toyobo Co., Ltd., Osaka, Japan). The thermal cycler program was set at 94°C for 2 min, followed by 35 cycles of 98°C for 10 s, and 68°C for 1 min. The unique amplified band corresponding to approximately 1,000 bp was digested with Expression and purification of recombinant D-EHA DH. Expression and purification of recombinant pET15b_dehadh were grown at 37°C in LB medium containing ampicillin (100 g/mL). In order to 166 induce gene expression, 0.1mM IPTG was added to the culture medium when the absorbance at 600 recombinant enzyme purification, HisTrap HP column (1.6 x 2.5 cm; GE Healthcare) connected to the ÄKTA system was used. The enzyme was eluted with a 20-500mM liner imidazole gradient. Active 170 fractions were collected, dialyzed, and used as the purified enzyme.
Inhibitor experiments. Hydroxylammonium chloride (Kanto Chemical Co. Inc., Tokyo, Japan) and O-(carboxymethyl)hydroxylamine hemihydrochloride (Sigma-Aldorich Corp., St. Louis, USA) were used as inhibitors. The inhibitors were added to the standard enzyme assay mixture minus PLP at the concentration of 5 mM, and then the enzyme activities were measured.
Optical resolutions using recombinant D-EHA DH. Optical resolutions of DL-EHA and DL-THA 178 were carried out as described previously by modifying the reaction temperature (25°C). 12) Final products were then identified with HPLC and NMR as described previously. 12) Other methods including MALDI-TOF-MS analysis were done as described previously. 19) 10 Nucleotide sequence accession number. The nucleotide sequence of the dehadh gene of Pseudomonas degrading activity were isolated from soil. Three hundred and ninety strains were isolated as D-EHAutilizing microorganisms, and 31 of them were selected by TLC as D-EHA-degrading microorganisms.
the recombinant enzyme was also determined. After 15 min of incubation at various temperatures, the residual enzyme activity toward D-EHA was measured. The enzyme was stable below 25°C and lost its activity above 45°C.
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L-EHA and D-THA production by enzymatic optical resolution. The enzyme showed remarkable 278 activity towards D-EHA, while no dehydratase activity was observed toward L-EHA (Table 2) .
279
Thus, we conducted the optical resolution of DL-EHA to obtain optically pure L-EHA using the 
283
The chemical purity of the isolated product was then verified by NMR analysis (Fig. S4 and Fig. S5 ). 
289
The optical resolution of DL-THA to obtain optically pure D-THA was also conducted 290 in the same manner. Optically pure D-THA (>99% e.e.) was obtained with 37.4% yield in the 291 isolated form (Fig. 4B, Fig. S6 ). NMR analysis also showed that the chemical purity of the isolated D-
292
THA was >99% ( Fig. S7 and Fig. S8 ). DL-THA standard (purchased from Tokyo Chemical from each other. The detailed substrate recognition mechanism, however, should be investigated in suggested that the enzyme is similar to L-THA DH from Pseudomonas sp. T62, but with broader 343 substrate specificity, because the T62 enzyme does not act on D-EHA. 19) The primary 344 structure of D-EHA DH also showed significant similarity to the structure of eukaryotic serine 345 racemases (EC 5.1.1.18) from Schizosaccharomyces pombe (64%), 21) mouse (35%), 30) 346 human (34%), 31) and Caenorhabditis elegans (28%). 32) Among these serine racemases, the 347 enzymes from mouse 30) and C. elegans 32) have been shown to have activity toward L-THA. 348
These results indicated that the enzymes having 3-hydroxyaspartate dehydratase activity are very ways for obtaining optically pure 3-hydroxyaspartate isomers and thus contribute to the functional 
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